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University of Maine at Orono and Machias, Texas NPP for marroalgae, kelp 06 B e Benn T oo ) Nature Conservancy. By studying a whole

A&M University, U.S. Fish and Wildlife Service, $§ Eif Egg:}g:g ;;2;‘; gfg October 343536 0E7  30E5  82E  -5.5ET -2 system we obtain a deeper and more

Suffolk University (Friedman Field Station), Gulf R NFP for macroal gae, reds 212 November 7,89  50B6  -48E6  LIE§  -22E7 7 8E§ profound understanding of the structure and

of Maine Project, Maine Department of Marine N T AE gi;ﬁ; ;?ﬁﬁnamm éggﬁig function of that place and how it fits into

Resources and The Nature Conservancy. & 40 = W Zooplankton 3,050 the larger world. Information is the key to

B enthic Macrofauna 4450 . 8.
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complex macro-tidal system (mean tidal range 6 m) . - Seals 10,360 - .
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States and Canada at the mouth of the Bay of Fundy. L Productivity Comparison Systems studies like this one cannot be done
The fieldwork reported in this poster was carried out ~ Water Coluran vs Benthic Diatorns alone; they require the expertise of many
during 1995 and 1996. Data on unstudied ecosystem diverse scientists and stakeholders, as well as
components was assembled from the literature and —@— FPmax the backing of both nongovernmental and

covers the period from the late-forties to mid-nineties. 1 = © = BPmax : governmental organizations. Most of all

3 collaborations require that all the members
of the group believe in the project and be

Scientific Approach: The strategy adopted by
the scientific team was to synthesize the known willing to make sacrifices to see it through to
information on Cobscook Bay, to focus new field g completion. We were fortunate to have such
research on the estuary’s forcing functions and primary . . . : . . . . by a group working on the Cobscook Bay
production and to evaluate the flows of energy and 2 - project.

materials through the ecosystem and relate them to the 4 - 200
inflows of physical energy by constructing an energy _ 4 - 1995 Vearday
systermns model of the estuary. "
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3. Hydrodynamic Modeling
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It 1s our hope that this project and others like
it will contribute to a better understanding
of the energy basis for the ecological
. organization of natural and human systems
Summary of Findings: N _ S. Macroalgal and Eelgrass Productivity and that in turn our greater knowledge will
: : lead to better decision-making
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Gulf of Maine waters rather than from natural or human

activities in the watershed. Y L PR Fhytoplankton 8.0 Zooplankton grazing 0.05
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ranges from moderate to large depending on the The percent residual concentration of a neutral tracer near the bottom
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Because most physical inputs are present in excess, was turned off. The source with a concentration of 100 units was “on”
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biomass less efficiently than expected, as indicated
by emergy measures.

The additional emergy goes into creating rare and
unusual physical, geological, and biological structures
in the environment. Many of these unique features of v | _ Salmon

] : uacutture Se anater aid Ry omplhe B
the Bay are derived from processes using the energy Ao gy " W aves River (nitragen) | oo eHie £ e N e
S . : o - ! % 145E20 we| y-10 P ATEW 8]0 128812 @) 01 ) 0o by opt g 1T 1EIT @u-1
in its large tides. For example, tidal mixing cools the . » e, | e ’

surface waters in summer resulting in an extremely 248

"'IHF
. : ; 0 O - 145 ) 2000 T
foggy environment that protects intertidal creatures Jaﬂm . ’ Iy ‘_[”“ -z 75 e u.u:a
. . Ll S ~.|3¢ noez Jas ?E4._Im 5. ¢ Tige 3.8 i
from desiccation and supports the development of a : BE T i it £

; : : : : : : : [ Eag 538 4500 DS | Eagles
diverse and sometimes giant intertidal fauna; swift tidal RN EH D;g'w ﬂ z T _ Acknowledgments: We acknowledge the
FoopE ke
3.-%!

. 3 PiytopE kD
currents account for rare hydrologic features such as e S o ws TN e dedicated support and keen intellectual interest
reversing falls (see photo) and whirlpools, and scour _ 554 el . A o2 Fuonons] " of Barbara Vickery of the Maine Nature
has produced an unusually large expanse of hard , ke _ F~*| hicroalgae A N a7 [T " Eombins Conservancy whose patience, generosity and

] uu:Eucrn-z Jae ' i g R rad ; ;
31 T Kelp R T ‘ﬁh ' \\_,/J for our success. Among the authors of this

6. Ecosystem Model 7. Emergy Synthesis

MNortheastern Naturalist, Volume 11, Special Issue 2, 2004

Vo083 Jogns

. untaili it in 1 t ibl
bottom in the central channels of the estuary; a large | ""“-. W b A R T i T R
tidal exchange volume and strong vertical mixing result _ .‘ ﬁ | - F”W'di poster, the dedication of Peter Larsen in

in high nitrate concentrations in the estuary for most of A vl e % Mecrotaura _ Sunlight T = m B carrying out his duties as our project lead was
the year. ragiation } 9 f7° el e S E S HAET 0] - preen ERLL "” __ most responsible for the successful completion
J i o Sl | D N . | Eeloras / . of our work, which has now extended over a

019’

The transformity of trophic pathways approaches the 3 0.16° = Tife e ' period of ten years. Many people not listed as

i i Bevihic = : 204 172 ik :
expected values as energy moves up the food chain. izl | * = 15 g 2 4 authorsconpebuled o e researchiandior fie
' product. We acknowledge C.S. Yentsch, D.I.

The high drversity found in some environments of e . _ ot cod Bay Ecosystam Emergy 18 sejy1 Phinney, afiC. Grside (deceased) of the

Ememy E12 Jy-1

Cobscook Bay, e.g., the intertidal, can be attributed to T ' Bigelow Laboratory for Ocean Sciences, W.

the extraordinary convergence of emergies in The available energy or exergy flowing on each pathway is Wright, University of Maine, Orono, Joseph
quantities that produce ideal conditions for supporting . . b 1 th the sol red. The transformit Kelley, Maine Geologic Survey, John Sowles,
the development of ecological organization there The carbon and nitrogen storages and flows in the SIOWn al0ng witl Lhe solar Cmergy required. 1he transtormity Laurice Churchill, and Seth Barker of the

' Cobscook Bay ecosystem were evaluated as shown. of the pathway 1s the ratio of the solar emergy required to the Maine Department of Marine R esources;

flux of available energy. and Thomas Trott, Suffolk University.

epascienceforum

Collaborative Science 1/} y
for Environmental Solutions |

LNIoeouaIos/A0b eds

SG00C¢




